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Abstract 
 
Oriol Health Care’s Wachusett Respiratory Care Unit is a 41-bed skilled nursing 
unit that cares for patients requiring ventilators. The goal of this project was to analyze 
the frequency and cause of patient hospitalizations, investigate root causes to improve 
care, and make recommendations to reduce hospital admissions. Utilizing the A3 
problem solving methodology, the team reviewed causes for hospital transfers, created 
process maps, and formulated recommendations for reducing admissions. These 
recommendations include improving inter-facility communications and adding electronic 
patient monitoring. 
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1.0 Introduction 
Respiratory failure encompasses a broad range of medical complications that 
hinder lung function. This creates a population of medically vulnerable patients who need 
more specialized care specific to their respiratory ailments. Conditions like Amyotrophic 
Lateral Sclerosis (ALS), Muscular Sclerosis and Dystrophy, Chronic Obstructive 
Pulmonary Disease (COPD), and Spinal Cord Trauma all may decrease lung 
functionality. Patients with these medical conditions often experience deteriorating health 
over time; eventually, their condition may be too complex to live independently, but 
stable enough not to be in an urgent care unit in the hospital.  
Oriol Health Care is a comprehensive nursing center that cares for these 
respiratory-compromised patients who require long-term ventilation in the specialized 
Wachusett Respiratory Care Unit. Their staff believes in personalized patient care and is 
committed to providing an enriched and active environment for their residents. When a 
patient experiences medical complications that Oriol cannot treat, Oriol is forced to admit 
that patient to the hospital after performing all the medical interventions in their capacity. 
Therefore, hospital admissions for the 40 patients in the unit are of the utmost concern for 
Oriol Health Care. If a hospital admission occurs within 30 days of a discharge, it is 
considered a readmission by Medicare, MassHealth, and Oriol’s standards 
(Readmissions, 2014). Although they have taken preventative measures to reduce the 
frequency of hospital admission, Oriol still sends patients with acute respiratory distress 
episodes to the Emergency Department more often than they believe is acceptable. 
Hospital admissions cause undue stress to the patient, place a strain on the facility, and 
cost the patient and healthcare system more money.  
The purpose of this project was to evaluate the rate of admissions and 
readmissions to the hospital for the ventilator patients at Oriol Health Care as well as to 
understand the process to create potential solutions to decrease hospital admissions. The 
group also determined the causes and financial implications of the hospital admissions, 
and therefore evaluated new opportunities for improvement to reduce hospital stays. The 
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project also evaluated the cost structures and regulations surrounding skilled nursing care 
facilities. 
To effectively organize the project and understand the causes and rate of 
admissions from the Wachusett Unit, the team utilized an A3 problem solving approach 
to lean thinking. The first step in the A3 process is identifying the problem or need, 
followed by targeting the current state of the process that needs to be improved. A root 
cause analysis is then performed to find out why the problem is occurring. Once the root 
cause is identified, solutions to the problem are evaluated. An implementation plan is 
created to outline how the problem will be solved and what the target state will be as a 
result of the solution implementation. The last steps in the A3 process are confirming the 
implementation of the solution and making sure it achieved the target state (Steps of the 
A3).  
First, the team determined the frequency of hospital admissions at Oriol and other 
relevant variables, then identified if an increase in the admission of the chronic ventilator 
patients from recent years had occurred and what the rate of increase has been. 
Evaluating health care policy and regulation surrounding the legal constraints and 
responsibilities of the skilled nursing care facility also allowed the group to see if Oriol 
Health Care is prevented from administering a specific type of intervention to the patient, 
which could prevent the readmission to the hospital. In addition, the team looked at the 
preventative care measures taken by Oriol. The group also analyzed the process and cost 
structures of ventilator patient care. This research and process analysis allowed us to 
provide recommendations for ways to potentially reduce hospital readmissions and 
potentially the cost to the healthcare system. 
 The report is organized, as mentioned in the preceding paragraphs, following an 
A3 problem solving method. Therefore, the report is organized in this paper as follows: 
Background research is presented in Chapter 2, Methodology is presented in Chapter 3, 
Initial State and the analysis thereof is located in Chapter 4, the potential Future State of 
the facility is presented in Chapter 5, and the conclusions and recommendations are 
located in Chapter 6. Following Chapter 6 are the references and appendices. 
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2.0 Background and Literature Review 
There is complexity surrounding Oriol Health Care’s goal to reduce hospital 
admissions, as the process of hospital readmission, the cost structure of insurance, and the 
respiratory technologies for ventilator patients are intertwined. Therefore, an extensive 
background in all areas of this multifaceted problem was necessary in order to 
fundamentally understand the root cause. The first part of this chapter explains different 
types of medical conditions that the Oriol Wachusett patients have, and how these 
conditions can cause respiratory failure. The team also researched the types of ventilators 
that are used to treat patients afflicted with chronic respiratory difficulties. The next 
section provides an overview of the different types of nursing facilities that care for these 
patients and their skill levels. Information regarding hospital readmissions and a detailed 
explanation of Oriol’s Wachusett Respiratory Unit’s procedures for caring for their 
patients is then presented. In the conclusion section, a comparison of Oriol Health Care to 
other long-term care facilities in Massachusetts is made, along with a description of 
additional technology that could be implemented in the Wachusett Unit. 
 
2.1 Chronic Ventilator Patients 
Chronic ventilator patients are people with medical conditions that have caused 
chronic respiratory failure, which is when the respiratory system can no longer manage 
one or both of its functions, oxygenation and carbon dioxide elimination. When respiring, 
the lungs complete two major processes: oxygenation, which is the transfer of oxygen 
across the alveolus of the lungs and the transport of oxygen to bodily tissues; and carbon 
dioxide elimination, which is the removal of carbon dioxide from blood into the alveolus 
and exhaled (Kaynar, 2014). The patient’s respiratory system can then be supplemented 
with ventilators, which are discussed in section 2.1.2. The ventilators are categorized into 
two categories, invasive and non-invasive. The medical conditions that are causing 
respiratory failure in the Wachusett Unit patients are specifically discussed in the section 
4.1.2, where the team explored the different subpopulations of patients in the Unit. 
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2.1.1 Types of Respiratory Failure 
Respiratory failure can be further broken down into two categories, Type I and II. 
Table 1 compares these two categories. Type I (hypoxemic respiratory failure) is more 
common and is typically associated with diseases of the lung; this is when the alveolar 
units of the lung collapse, which results in the lung filling with fluid. Type I respiratory 
failure is defined by the arterial oxygen tension being lower than 60 mm Hg or a low 
arterial carbon dioxide tension. This means that patients who suffer from this type of 
failure have an insufficient amount of oxygen in their blood and can have carbon dioxide 
levels that are near normal. This condition can be found in pneumonia patients, as well as 
those suffering from a pulmonary hemorrhage or a pulmonary edema (Kaynar, 2014).  
Type II failure (Hypercapnia respiratory failure) is defined by a higher carbon 
dioxide level greater than 50 mm Hg. These patients may suffer from Chronic 
Obstructive Pulmonary Disease (COPD), neuromuscular disease, a drug overdose, chest 
wall abnormalities, and severe airway disorders (Kaynar, 2014). 
 
Table 1: Type I & II Respiratory Failure 
Type I Respiratory Failure  Type II Respiratory Failure 
Pneumonia patients COPD 
Pulmonary hemorrhage Neuromuscular disease 
Pulmonary edema  Drug overdose 
 Severe airway disorders 
 Chest wall abnormalities 
 
Respiratory failure can also be classified into acute and chronic, regardless of 
whether it is Type 1 or Type 2. Table 2 compares the causes for both classifications. 
Chronic patients can suffer from ventilator or oxygenation issues, with typical causes 
such as neuromuscular diseases and pulmonary fibrosis. Other causes can be injury 
related, so any damage to the brain and spinal cord could negatively affect the process. 
The brain controls the messages to the lungs; even those who suffer from a stroke are at 
risk for respiratory failure if the stroke affects particular areas of the brain. Chemical 
inhalation may also cause acute respiratory failure; smoke, fumes and chemicals are toxic 
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to the lungs. The combination of some causes for example, COPD and a case of 
pneumonia, can result in death; this combination is the third main cause for death in the 
United States today. Diseases that affect the muscle function often lead to the need of 
ventilation (Kaynar, 2014). 
Table 2: Acute v. Chronic Respiratory Failure 
Acute Respiratory Failure Chronic Respiratory Failure  
Neuromuscular diseases Chemical inhalation (smoke, fumes) 
Pulmonary fibrosis COPD  
Spinal cord, Brain, or lung injuries  Pneumonia 
Stroke   
 
The needs of these patients vary depending on their disease, but the prevention of 
progression or illness is very important in their care. The process of ventilation maintains 
the balance between the oxygen and carbon dioxide exchange in patients where oxygen 
levels are all normalized but who still have high carbon dioxide levels. Ventilator care is 
advancing; some are being developed with improved monitoring systems. Machines are 
also becoming smaller and more portable, as well as quieter (Melanson). 
 
2.1.2 Types of Chronic ventilators 
The patients in Oriol’s ventilator unit rely on ventilator equipment every day. 
Ventilators come in different types and sizes; mechanical ventilators are machinery that 
helps with respiration. The different types of ventilators can be divided into non-invasive 
and invasive ventilators. Non-invasive ventilators allow patients to breathe with signals 
from the patient or the machine; they are commonly used for patients that are going 
through a short-term therapy, rather than those who have the long-term condition. 
Non-invasive ventilators include: volume-cycled, pressure-cycled, flow-cycled, 
time-cycled, continuous positive airway pressure ventilators, and bi-level airway pressure 
ventilators (Covidien, 2014). A volume-cycled ventilator will deliver a consistent amount 
of air or gas and allows passive exhalation, which is ideal for patients with acute 
respiratory issues. Pressure-cycled ventilators help deliver oxygen at a consistent pressure 
and allow passive exhalation. This type of ventilator decreases the risk of lung damage 
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and is commonly used in short-term therapy; they are used frequently within critical care 
facilities. A flow-cycled ventilator will give patients oxygen until a goal rate of flow is 
achieved for inhalation. The time-cycled ventilator will deliver oxygen to a patient over a 
specific time period, but this type is not commonly used. Continuous positive airway 
pressure (CPAP) ventilators make patients work against resistance and increase the work 
to breathe. This machine offers a continuous flow of air with the same level of pressure 
while exhaling and inhaling. These ventilators will help with inhalation during sleeping 
(Covidien, 2014). Bi-level positive airway pressure ventilators will deliver air at two 
different pressures for inhaling and exhaling. This machine will offer nasal and facial 
masks for the use.  
Invasive ventilators feed air through a tube that can be inserted into a patient’s 
nose, mouth, or throat. These types of ventilators deliver air on a time cycle. These types 
of ventilators control the amount of breaths that a patient takes per minute and are used 
for patients who may not recover the ability to breathe (Covidien, 2014). Invasive 
ventilation units have varying technologies depending on the companies that manufacture 
the equipment. Mechanical ventilator units are used for invasive ventilation. This type of 
ventilation is what is used at the Oriol facility. Invasive ventilation will redistribute the 
blood flow from respiratory muscles to vital organs. The ventilator then can then be set to 
appropriate settings to determine how and when the ventilator initiates the breath for the 
patient. The modes are generally separated into many different types such as assist-
control, synchronized intermittent, mandatory ventilation, and pressure support 
ventilation (Singer, 2009). 
2.2 Care for Chronic Ventilator Patients 
Patients who have a need for chronic ventilation, as mentioned above, are 
typically taken care of by medical professionals in a nursing home setting depending on 
the severity of their condition. There are various types of care facilities in Massachusetts 
that serve adults requiring constant medical care. Although they have similarities, there 
are distinct differences between them, which are important to identify in order to have a 
fundamental understanding of the scope of patient care that Oriol can provide to its 
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residents. To address the hospital admission problem, we must begin with how Oriol 
Health Care is legally bound to uphold particular responsibilities and is constricted by 
certain limitations based upon the type of care facility. 
2.2.1 Residential Care Facilities 
A residential care facility, or a “rest home”, develops personalized care plans with 
individuals who do not require routine extensive medical care. Clients of the residential 
home participate in social and recreational activities under 24-hour supervision, and 
receive assistance with routine day-to-day activities such as eating, bathing, and moving 
around the facility. Since no nursing care beyond medication administration is needed, a 
residential care facility will be staffed by CNAs 24x7, with eight hours of nursing per day 
by a LPN, and CPR-certified “aides” who supervise and interact with the residents. 
These particular facilities must be licensed, and are routinely regulated by the 
Massachusetts Department of Public Health, specifically the Division of Health Care 
Quality. Public assistance through the Supplemental Security Income (SSI) program and 
Emergency Aid to Elderly, Disabled and Children (EAEDC) is available at some 
residential care facilities for individuals who cannot afford to pay for their care privately 
and who meet financial eligibility requirements. The Department of Transitional 
Assistance administers EAEDC. In addition, some long-term care insurance policies may 
pay for residential care. (SNF Care, 2014) 
2.2.2 Nursing, Skilled Nursing, and Rehabilitation Centers 
Another facet of nursing care encompasses most facilities that provide 24-hour 
medical care and supervision to medically compromised adults, including traditional 
“nursing homes”, skilled nursing facilities (such as Oriol Health Care), and rehabilitation 
facilities. These facilities work with the individual to meet their specialized nursing 
needs, such as specialized medical interventions or physical therapy. Many facilities have 
built treatment facilities around the care of a particular ailment; for example, Oriol Health 
Care has the Wachusett Unit of their facility for patients on chronic ventilation. Other 
nursing homes may have a robust dementia program or an oncology wing. These 
facilities may also offer both short term and long-term care, and are frequently staffed 
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with a variety of medically trained professionals. Most often, CNA’s, LPN’s, and RN’s 
provide care to many patients. The facility may also opt to have a Medical Doctor or 
Nurse Practitioner visit several times a week or be on the staff full-time. (SNF Care, 
2014). Some facilities may also have specialized medical professionals come in for 
specific treatment; for example, the Wachusett Unit is visited by a Respiratory Therapist 
and Pulmonologist several times a week. 
2.2.3 Long Term Care Hospitals 
Long Term Care Hospitals (LTCH) have the ability to provide hospital-level care 
for people with chronic and complicated medical conditions for extended periods. The 
main difference between an LTCH and a skilled nursing center is the average length of a 
patient stay. A LTCH must also meet Medicare’s standards of an acute care hospital. By 
Medicare standards, a LTCH focuses on patients who need to stay for more than 25 days 
(What Are Long Term Care Hospitals, 2014).  
2.2.4 Payment to Nursing Facilities through Medicare/aid 
In Massachusetts, the average daily stay in a nursing facility costs $346, one of 
the highest in the nation. In addition, some specialized facilities may charge another fee 
on top of the daily rate for added interventions in the unit. This amount is an 
extraordinary cost for patients and the insurance companies when patients can no longer 
independently support the cost of care. Patients pay through a combination of private 
insurance, MassHealth or (Medicaid) and Medicare depending on their financial needs. 
Insurance, including Medicare, will pay for medical or physical rehabilitative admissions, 
usually 20 to 40 days depending on the length of the rehabilitative need. Medicare has a 
maximum of 100 days, which is seldom approved. MassHealth/Medicaid is used when 
insurance/Medicare stops paying and does require the person (in general) to have 
depleted their personal funds (How to Pay).  
Medicare is a federally funded insurance program under Title XVIII of the 1965 
Social Security Act, and is technically titled the “Health Insurance for the Aged and 
Disabled”. It was established in order to help supplement insurance for the disabled, the 
retired, and veterans. Medicare consists of Parts A, called Hospital Insurance, and Part B, 
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called Supplementary Medical Insurance. In 2004, another section of Medicare was 
signed into law as Medicare Part D, which covers prescription drug costs. People who are 
over 65 are automatically enrolled in at least the Medicare Part A plan. When Medicare 
first began enrolling the elderly in 1966, there were only 4 million participants. Now, 
between Medicare Parts A, B, and D, there are over 42 million people enrolled. 
(Medicare, 2004). 
Medicare Part A generally covers skilled nursing facility stays under certain 
conditions. Specifically, Medicare Part A will cover the stay if they are in an inpatient 
program for more than 3 days at a facility that has been registered as an acute hospital 
with Medicare. Coverage under Part A also includes laboratory tests, meals, semi-private 
rooms, and rehabilitation services. However, Medicare Part A will only cover these 
services, with copay after the 20th day, for 100 days, and no longer. Medicare Part B will 
pay for a “bed hold” in some instances where patients are admitted from the nursing 
home to the hospital for an acute episode. (SNF Care, 2014) 
This insurance payment becomes complicated when patients are readmitted to the 
hospital from the Wachusett Unit. Even though Medicare does cover most of the cost, 
they are billed by hospitals and skilled nursing facilities for the interventions and services 
given to the patient. This means that every time a patient is admitted into the hospital, 
Medicare is charged for all of the services the patient gets in the hospital on top of 
MassHealth/Medicare charged by the skilled nursing facility for holding their bed in the 
interim. (Medicare, 2004) 
2.2.5 Interfacility Communication Structures 
The United States is filled with private hospitals and medical care facilities that 
are not directly linked together. Patients move through different systems and are 
transferred between facilities based on needs; often, information can be trapped within 
facilities and not communicated to another provider when a patient moves. While many 
patients’ medical conditions are straightforward and therefore the patients can be 
transferred and treated with ease, some patients are so medically compromised that every 
piece of information becomes important in order to properly treat them. Documentation 
and interfacility communication is a subject that receives little attention from medical 
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professionals; some believe the lack of financial benefits and quality standards are some 
of the reasons for this lack of emphasis (Naylor, 2009). Medical professionals may also 
be concerned about violating HIPAA (Health Insurance Portability and Accountability 
Act), which protects patient’s medical information and privacy.  Reasons for failures in 
transitions can include poor communication between professionals, the incomplete 
transfer of information, inadequate education of family caregivers, limited access to 
essential services and the absence of a responsible caregiver across all transitions 
(Naylor, 2009). 
Naylor’s article pointed out the importance of transition and relied on research 
mostly from transitions from the hospital to homes, then noted the need for more research 
on the transitions from skilled nursing facilities to hospitals. They documented that the 
percentage of hospitalized Medicare patients who were referred to a skilled nursing 
facility from the hospital rose significantly from 37.4% to 46% within 13 years. The 
hospitalization rate among the nursing home residents at 30 days increased by 50% 
within the years 2000 to 2004 according to Stephen Jencks, MD. (Naylor, 2009) 
Because of the structure of the insurance industry, including Medicare and 
MassHealth, it is common that providers in different health care systems remain separate 
from each other in terms of care planning. The system does not focus on the transitional 
care, which creates barriers for delivering better care. Workers within the system (nurses, 
doctors, and social workers) do not get reimbursed for coordinating care. The benefits are 
given to the hospitals that are providing care, which generates revenue; this results in the 
system being flooded with frequent transitions (Naylor). 
 
2.3 Hospital Readmissions 
A hospital “admission” is define as admission to a hospital for a medical problem; 
hospital “readmission” is defined as re-entering a hospital or emergency room for the 
same medical problem within thirty days of being originally discharged. A readmission is 
billed and categorized differently than a regular hospital admission, as it implies that the 
original medical problem was not correctly treated the first time. It has become an 
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expensive problem in the U.S. and begs several questions: Was the care provided up to 
standard? Who is responsible for this? How can this type of problem be mitigated?  
 Most hospitals are paid a lump sum per admission based on the Diagnostic 
Related Group, DRG, of the patient. However, since 2012, CMS has implemented a 
Readmissions Reduction Program. This program seeks to find the underlying causes of 
readmission, determine the rate of readmission and ensure that hospitals that have many 
readmissions, or more than the national average, have a payment adjustment for their 
faulty care. As of now, these standards for Hospital Readmission apply to patients that fit 
certain criteria. Some of the illnesses that are tracked are Acute Myocardial Infarction, 
Heart Failure, and Pneumonia (Readmissions, 2014).  
 A report from the Robert Wood Johnson Foundation found that hospitals did not 
make significant improvements in their readmission rates from 2008-2010. Doctors, 
patients, and nurses were interviewed to try to establish why this was happening.  “New 
Medicare data from the Dartmouth Atlas Project shows that patients’ chances of being 
readmitted largely depend on where they live and the hospitals where they receive care” 
(Dartmouth, 2014). Where a patient lives and where they go to receive care is not a factor 
that can be controlled. A method that can be controlled and help readmission rates is 
chronic disease management. Hospital stays are frequently inflated by unnecessary or 
duplicate testing, poor coordination among various specialties or specialists, hospital-
acquired infections, long waiting periods for laboratory and diagnostic results and the 
high cost of medical devices, drugs, and other services. Some patients are readmitted for 
complications that are avoidable: 
One in eight Medicare patients were readmitted to the 
hospital within 30 days of being released after surgery in 
2010, while one in six patients returned to the hospital 
within a month of leaving the hospital after receiving 
medical care. Patients were not significantly less likely to 
be readmitted in 2010 than in 2008. (Dartmouth, 2014) 
 
Often times a readmission is a planned part of a patient’s care, but others can be 
completely averted and are due to things like the availability and effectiveness of local 
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primary care, discharge planning, differences in patient health status and the threshold 
for readmission in that area (Dartmouth, 2014). 
Just this year, Medicare fined a record number or hospitals for their readmission 
rates at 2,610 hospitals. Almost 40 of these received the highest fine possible. This means 
that the hospitals received less funding from Medicare for their poor performance: 
Last year, nearly 18 percent of Medicare patients 
who had been hospitalized were readmitted within a 
month. While that is lower than past years, roughly 
2 million patients return a year, costing Medicare 
$26 billion. Officials estimate $17 billion of that 
comes from potentially avoidable readmissions. 
(Rau, 2014) 
  
 Three out of four hospitals that are subject to the Readmission Reduction Program 
received fines this year. Medicare estimates that these fines will top $400 million. These 
fines should urge hospitals to look internally and find out why their rates have been so 
high, and what they can do to reduce them. Many hospitals are looking at their cursory 
discharge instructions and defining them more explicitly with something the patient can 
bring home. Others are encouraging that outside doctors supervise patient recovery and 
administer medications that a patient may not be able to pay for (Rau, 2014).  
2.4 Oriol’s Wachusett Respiratory Care Unit 
Oriol’s advanced respiratory care unit takes numerous precautions to ensure 
patients are staying as healthy as possible. Since ventilator patients require more care, 
Oriol averages seven hours of patient care per day, compared to roughly three and a half 
for a typical nursing facility. Oriol’s nurses are trained specifically to care for respiratory 
patients through extensive training specific to the Wachusett Unit. In addition, there is a 
pulmonologist and several respiratory therapists who visit weekly.  
To have some frame of understanding on the infection control policies of the 
Wachusett Unit, the nursing director provided a “housekeeping” round list used by the 
floor nurses which outlines the monthly procedures that should be done with the patients. 
For example, toothbrushes are changed monthly to prevent oral infections, patients are 
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moved and stimulated each day to prevent bed sores, and suction tubes are changed 
weekly. Some of the preventative measures are outlined in Table 3 below. 
Table 3: Preventative Care Measures 
Frequency Preventative Measure 
24 Hours 
Change Foley Irrigation 
Change Inner Cannula 
Tracheal Sponge Replacement 
Tracheal Collar Replacement 
48 Hours Change Ballard 
Weekly 
Change Yankauer Suction 
Change Suction Connection Tubing 
Change Foley Bag 
Change Nebulizer Setup 
Change GT Plug 
Change Vent Tubing/Filters 
Clean Concentrator Filter 
Change Mist Bottle and Machine Filter 
Change O2 Mask Nasal Cannula 
Clean O2 Humidification bottle 
Monthly 
Change Bedpan/Urinal 
Change suction bottle and filter 
Change grad cylinder 
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2.5 Other Respiratory Care Facilities 
Several other Massachusetts facilities offer some form of respiratory care for 
patients suffering from respiratory failure. These include Whittier Rehabilitation and 
Skilled Nursing Center, Hillcrest Nursing and Rehabilitation Center, and Wingate at 
Worcester. Although most of these facilities offer respiratory care, they focus on weaning 
patients off ventilators; very few facilities in Massachusetts deal with chronic ventilator 
patients as Oriol does. 
Whittier Health has many facilities throughout Massachusetts and New York. 
Their rehab hospital in Westborough, MA offers respiratory services to short and long 
term patients. Their model is different from Oriol’s because they have a respiratory 
therapist(s) on-site at all times to oversee the care of patients. Their ventilator unit is 
smaller than Oriol’s with about 19 beds. According to their website, Whittier accepts 
Medicare/MassHealth as well as other insurance plans. Whittier also has a skilled nursing 
facility; which is the same classification as Oriol, in New York that offers long-term care 
for chronic ventilator patients (Whittier). 
 Hillcrest Commons Nursing and Rehabilitation Center in Pittsfield, MA also 
provides ventilator care services. They focus on weaning patients off of ventilators, but 
do offer long-term care to some patients. Similar to Whittier, Hillcrest also has 
respiratory therapists on site around the clock (Hillcrest). Wingate at Worcester also has 
respiratory therapists on site and works hard to wean patients off of ventilators. 
According to their website, about 50% of their patients have been weaned off of 
ventilators because of their therapy program (Wingate). 
 
2.6 eICU (electronic Intensive Care Unit) 
Technology has transformed the way we live in the past century and is improving 
service in areas such as health care immensely. Telehealth is a term used to describe the 
use of remote healthcare. Telemedicine provides tools for increased communication via 
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electronic communication. There are many different applications of telemedicine 
including face-to-face videos, emails, smart phones, and other wireless mechanisms.   
Telemedicine offers services that include consultations between primary care and 
specialists, as well as remote patient monitoring. Mechanisms can range to fit the needs; 
there are networked programs that will allow the link between health centers. (What is 
Telemedicine) 
The eICU (electronic Intensive care unit) is a form of telemedicine that uses new 
technologies to monitor the health of patients as well as provides the ability to directly 
connect with medical professionals for an extra level of service for patients. This 
technology is beneficial to patients that may require ICU care or consistent monitoring, 
where it is of the utmost importance to know the patient's health status and any deviation 
from their baseline condition. Essentially, eICU is a system of monitors directly 
connected to the patient which monitor the patient’s health condition for a variety of 
factors, such as vital signs (blood pressure, heart rate, oxygen saturation in the blood), 
respiratory effort and function, or other parameters relating to the patient’s compromised 
condition. It then alerts an on-call doctor when there is a deviation in the patient’s 
baseline condition so the staff in the ICU can apply early interventions to prevent the 
condition from worsening. The on call doctor or doctors are usually located in a control 
center. The medical professionals in the center would be watching the patient’s condition 
continuously. 
The first eICU was launched in 2009 with call a center staffed completely by 
nurses, and so far has promising benefits for both patients and hospitals, which utilize it. 
Since the launch, eICUs are now staffed with physicians as well as nurses. For example, 
from the time of the launch in Providence Hospital's Adult Critical Care Unit, the facility 
noted numerous improvements in the system, including a 15% decrease in average length 
of stay in the hospital, a 14% decrease in mortality, an 8% increase in compliance with 
the ventilator standard of care provision, and a 100% improvement in documentation 
compliance (Haglund). 
For patients who are extremely compromised, such as in a critical care unit, this 
monitoring system can help nurses catch the smallest change in condition and aid the 
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patient quickly before the condition worsens. The system uses a two-way camera, video 
monitors, microphones, and alarms that are connected to medical professionals. The 
eICU monitoring can monitor the respiratory system, which is essential for the patients of 
Oriol Health Care. Modules available can monitor the respiratory rate, the tidal volume, 
the minute volume, the positive end-expiratory pressure, peak inspiratory pressure, 
dynamic compliance, and airway resistance (Haglund). 
With the benefits that this offers, some hospitals consider the investment has 
already proved its worth. The Baptist Health eICU program was recognized in the 
Journal Critical Care Medicine for their 3-year observational study. The study included 
the records of 24,656 patients; the results showed a 14% decrease in the severity-adjusted 
length of stay in the hospital, and 13 percent decrease in the length of stay in the ICU and 
23 percent decrease in the relative risk of hospital death after tele-ICU implementation as 
compared to before (Haglund).  
The eICU program was also acknowledged by the Wall Street journal as one of 
the six leading innovations that can have a dramatic impact on healthcare. The program 
outcomes include a 37-64% decrease in mortality; 8 million dollars in savings that have 
been attributed to the program (Landro). The eICU has been used in several hospitals 
throughout the US, and includes a large upfront investment. The system has an estimated 
cost of 5 million dollars to install; the cost of staffing will bring the annual cost to around 
2 million dollars. The program is funded through federal and charitable grants and other 
private funding. (Rouse) 
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3.0 Methodology 
The purpose of this project was to evaluate the frequency of hospital admissions 
for ventilator patients at Oriol. In addition, we determined the potential causes and the 
financial implications of patient admissions in order to create recommendations, which 
may alleviate some hospital admissions. This project also evaluated the cost structures 
and state regulations surrounding the skilled nursing care facility. After the team’s 
research and data analysis was completed, opportunities for improvement were 
recommended to Oriol Health Care. To simplify the methodology of this complex, multi-
faceted project, the team used an A3 problem solving method to approach the problem. 
This includes defining the problem, determining the initial state, finding the root causes 
of the problem, finding solutions and developing a plan to implement them, as 
highlighted in the Introduction.  
3.1 Problem Statement 
The goal of the project is to understand care cycles and related costs for patients 
within Oriol Health Care’s chronic ventilator unit, focused on particular medical 
conditions or events, and to investigate interventions that might improve quality, patient 
outcomes, and reduce costs. The facility has taken preventative measures to reduce the 
frequency of hospital admissions, however, Oriol Health Care still sends patients in the 
Wachusett Respiratory Care Unit to the Emergency Department more often than they 
believe is acceptable. The stakeholders include Oriol Health Care, including its 
employees and patients, area hospital systems that transport and admit Oriol’s patients, 
and insurance companies, including Medicare and MassHealth that pay for the ventilator 
care.   
3.2 Data Collection and Investigation of the Current State 
The team collected data from medical records to better understand the 
characteristics of patients who flow through the health care system between Oriol and the 
hospital. Our data collection started with gaining preliminary demographic information 
through meetings at Oriol Health Care. The group also underwent HIPAA training in 
order to view the medical records of current and past patients under Oriol’s care, and also 
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applied for and received IRB approval to ensure our data collection methods met 
university standards. Patient’s medical records were used to collect information that 
would help the group identify the cause of the admissions to the hospitals, such as their 
age, medical background, previous hospital visits, the date they were admitted, and other 
relevant information. From the records, the group could connect trends related to 
admission or readmission with the subtype of patients to see if one group of patients with 
a particular medical diagnoses if getting admitted more frequently.  
When examining preliminary data, the group used certain design tools to help 
analyze the current admission rates. Oriol uses an online system called PointClickCare to 
handle the medical records for all of the patients in the different units at the facility. We 
used this system to collect data on the roughly 40 patients in the Wachusett Unit. The 
first step was to code a list of the patients to ensure no identifying information was 
collected. We assigned each patient a number that we referenced when we recorded data. 
We then collected the relevant background information on each patient, such as age, 
admission date, and diagnosis. 
After we created the list of patients that we determined should be part of our 
analysis, we started looking at the hospital admissions for each of them. To get all of the 
information leading up to and following the hospital visit, we had to look at each 
patient’s progress notes. We first had to look at each patient’s medical record to 
determine the date for each hospital visit. We then searched the progress notes for the 
cause. We queried notes for three days before the transfer and two days after they 
returned in order to find the cause of the transfer and any treatments performed at the 
hospital that were sometimes recorded upon return. 
The team received figures for costs that are involved with the care given in the 
facility; these figures were evaluated based on the number of patients and the type of 
insurance they had. These calculations demonstrate how Oriol’s income is generated and 
how some expenses are broken. Financial flows are important to understand because in 
order to make recommendations, the magnitude of Oriol's income needs to be known to 
figure what can be allotted for new procedures or equipment. Expressing the cash flows 
also portrays the cost burden on everyone in the system.  
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3.3 Determining Root Causes 
The team created a fishbone diagram in order to determine the root causes of the 
perceived increased rate of admission. The diagram included levels of Oriol’s operations 
that may have an effect on the number of emergency transfers that occur. This was 
accomplished by brainstorming, research into nursing facilities and discussions with 
Oriol staff members.  
3.4 Finding Solutions 
From the fishbone diagram, our team could narrow down areas of improvement to 
research. The team met with the Director of Nursing multiple times to gain feedback on 
what type of changes they would benefit from. The team used this advice to help navigate 
areas of research. The main areas of opportunity that were identified were creating an 
eICU, improving communication systems, and further expanding care in skilled facilities.  
Adapted Electronic Intensive Care Unit (eICU) 
To learn more about potential digital eICU technologies, the team researched how 
to install an eICU and how they affected care. Since the installation of an eICU would be 
costly, the team created a variation that would be more affordable for Oriol. The team 
hypothesized that monitoring the patient’s vitals consistently would allow nurses to catch 
changes in the patient’s condition sooner, therefore allowing quicker treatments before 
conditions worsen. To determine the types of monitors that might be used, the team 
contacted the Philips Corporation. Through multiple phone calls, the team was given the 
contact information of the salesperson for the Massachusetts region. After the team spoke 
with the sales representative, we learned of the different types of monitors and the best 
type for the patient subtype at Oriol. The team wanted to consider the cost, functionality, 
and mobility of monitors when making a decision, so used these criteria to help make 
appropriate recommendations.   
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Improving the Interfacility Communication Structure 
To improve communication our team investigated the current structures in place, 
through meetings with the Director of Nursing. The team learned of the current structures 
and then researched other hospital standards to try to find areas of improvement. The 
team gathered various documents that Oriol currently uses to communicate the outgoing 
patient’s condition with the doctor that will care for them at the hospital. The team 
investigated the documents to try to find areas of improvement. The current documents 
can be found in Appendix C.  
Policy Change 
Together our group wanted to look into other ways that Oriol Healthcare could 
improve care given at skilled facilities. The team interviewed the Director of Nursing as 
well as the CEO to learn that the facility is currently unable to give any medical 
interventions when their patients deviate from baseline. The team wanted to complete an 
analysis of why this happens. The team researched the backgrounds of skilled facilities, 
as well as the Medicare infrastructure to create an understanding of the process. 
3.5 Implementation  
In order to reach the future state, we needed to create a well-designed 
implementation plan for Oriol to follow when they act on the recommendations. Our 
implementation plan includes some of the actions that Oriol needs to take as well as 
information as to what options are available to them and possible price points. Oriol also 
needs to be able to track the results of the implementation plan. 
21 
 
4.0 Initial State of Operations and Analysis 
 In order to make realistic, implementable solutions for the facility, this multi-
faceted problem of hospital admissions must be examined in a number of different ways. 
After defining what the problem is, the team began to examine most aspects of Oriol’s 
current state of operations, called the “Initial State”. We examined the medical records 
system for data on hospital transfers, in addition to the levels and types of medical 
staffing, medical diagnoses of the patient’s, policies surrounding ability to provide care, 
technology used in the unit, and the cost burden of hospital transfers. All of this was 
examined in order to determine what areas could be improved in the facility and what 
areas did not contribute to hospital admissions. 
4.1 Initial State within Oriol Health Care 
 The next step after defining the problem is to determine the initial state. To 
determine the current state at Oriol we analyzed hospital admissions for their current 
patients and looked for trends that could point to areas for improvement. Analyzing the 
current state also involved evaluating the current care process for ventilator patients by 
creating process maps and understanding staffing in the Wachusett Unit. This section also 
describes a breakdown of costs associated with caring for ventilator patients and 
transferring them to the hospital.  
4.1.1 Data Analysis and Results: 
Oriol uses a system called PointClickCare to handle all medical record 
electronically. The system was put into use in April 2012, but a full migration from paper 
to electronic records was not completed until the end of 2012. The team collected two 
main sets of data to analyze admissions. The first was an in-depth analysis of about 38 
patients that were in residence during November 2014. The exact number of patients 
changed a couple times over the course of our data collection as patients entered and left 
Oriol’s care. The other analysis was of the total number of emergency hospital 
admissions logged in the electronic system in 2013 and 2014.  
After we collected the admissions data for current patients, we looked for trends 
and common reasons for admissions. We met with Director of Nursing multiple times to 
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get a better understanding of some of the progress notes to narrow down the reason for 
the hospital admission. Figure 1 shows the most common admission causes for the 38 
patients we analyzed in depth. It does not include any of the causes that had only one 
occurrence in 2014. This only represents the 38 patients that we analyzed in December, 
which represents only a portion of the patients and admissions in 2014. 
 
Figure 1: Hospital Admission Reasons 
We also looked at the trends in all hospital admissions. To analyze this, we 
recorded every hospital transfer from the Wachusett Unit in 2013 and 2014 and 
calculated the totals shown in Table 4 below. The data shows that there was an 11% 
increase in hospital admissions per paid patient day from 2013 to 2014, as shown in 
Table 4. 
Table 4: Wachusett Unit Admissions Totals 
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4.1.2 Patient Subpopulations 
During the research process, it was hypothesized that some patients who fall into 
a particular “sub population” based on their medical diagnoses may have a higher rate of 
admittance because of their condition. For example, perhaps some patients with a chronic 
respiratory problem may have more acute respiratory distress episodes than a patient who 
is in a vegetative state. For this reason, we categorized patients into five different 
subgroups based on the initial condition that placed them on a respirator.  
Out of the 39 patients in the study group, Amyotrophic Lateral Sclerosis (ALS), a 
cerebrovascular accident (CVA) (commonly referred to as a stroke), and trauma to the 
brain or spinal cord emerged as the three conditions that affect most patients in the 
Wachusett Unit. Exact numbers can be seen in Table 5 below. The rest of the patients not 
affected by these three conditions were categorized into broader categories. Some 
patients were not able to breathe independently because of multiple conditions that 
affected the central nervous system (CNS), like an anoxic brain injury from a seizure 
disorder, or multiple sclerosis. The fifth subpopulation was reserved for patients who did 
not seem to have enough commonality between them to form a separate, unified 
subpopulation, and therefore was categorized as “other respiratory failure”. 
Table 5: Admissions by Subpopulation 
 
 
Amyotrophic Lateral Sclerosis, also known as ALS or Lou Gehrig’s disease, is a 
degenerative neurological disease. The underlying cause of the disease is unknown, 
however, scientists think it has a significant genetic component. In a properly functioning 
body, the neurons in the brain send signals through the neurons in the spinal cord, which 
send impulses to the muscles to complete an action. ALS slowly degrades the neuron’s 
ability to send signals from the brain through to the muscles and eventually results in 
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neuronal death. The ALS association breaks down the name of the disease well, 
explaining that, A-myo-trophic comes from the Greek language. ‘A’ means no or 
negative. ‘Myo’ refers to muscle, and ‘Trophic’ means nourishment–No muscle 
nourishment. When a muscle has no nourishment, it ‘atrophies’ or wastes away. ‘Lateral’ 
identifies the areas in a person's spinal cord where portions of the nerve cells that signal 
and control the muscles are located. As this area degenerates, it leads to scarring or 
hardening ("sclerosis") in the region. (ALS Association). 
Patients affected with ALS usually present first with muscle weakness and loss of 
voluntary control. Patients slowly lose mobility, speech, and swallowing abilities as the 
disease progresses. Eventually the disease will continue to starve the motor neurons, 
which will result in respiratory arrest and paralysis. Patients will become unable to move 
their diaphragm to inhale and exhale, which will permanently place them on a respirator. 
Most patients have an estimated prognosis of three years after the onset of symptoms 
until death. However, some patients have been known to survive with the disease for as 
long as 10 years. Out of the 40 patients in the Wachusett Unit of Oriol Health Care, six of 
these patients have ALS. 
A stroke, also called a cerebrovascular accident or a “brain attack” is a loss of 
blood flow to the brain (National Stroke Association). There are two types of strokes, 
hemorrhagic and ischemic. A hemorrhagic stroke is essentially a brain bleed from either a 
brain aneurysm rupturing or a leaking blood vessel in the brain. They make up only 13% 
of most stroke cases, but about 40% of the time will result in death. There are two types 
of hemorrhagic stroke- intracerebral and subarachnoid. An intracerebral hemorrhagic 
stroke is when a blood vessel in the brain bursts; the accumulating blood then compresses 
the surrounding tissue and kills brain cells. A subarachnoid hemorrhagic stroke is when a 
blood vessel bursts and spills blood in the space between the brain and the thin film of 
tissue covering the brain, called the subarachnoid space. This places an extreme amount 
of pressure on the brain and stops function-- most commonly, head trauma or an 
aneurysm causes this type of hemorrhagic stroke. 
An ischemic stroke is caused when a blood clot in the body blocks blood flow to 
the brain. The two types of ischemic strokes are an embolic stroke and a thrombotic 
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stroke. An embolic stroke is caused by a blood clot that forms elsewhere in the body and 
travels into the brain, blocking blood flow. A thrombotic stroke is caused by a blood clot 
in one of the major arteries that feeds into the brain, like the aortic artery. During any 
kind of stroke, the brain is damaged from a significant lack of oxygen. Patients often do 
not have a great prognosis for recovery because the neurons in the brain have little 
capacity for regeneration. Out of the 40 patients in the Wachusett Unit of Oriol Health 
Care, eight of the patients have had a stroke, which has affected their ability to breathe 
independently. 
  An additional seven patients in the Wachusett Unit have had some sort of 
accident, which damaged their brain or spinal cord (which together make up the Central 
Nervous System, or CNS). The consequences of CNS damage depend on where the 
trauma occurred. Minor damage to the CNS may result in numbness of a limb, sensory 
changes, motor changes, weakness, or paralysis. Unfortunately, in the Wachusett Unit 
patients, this CNS trauma was so severe that they are completely unable to breathe on 
their own. The neurons in the central nervous system have limited-to-no regenerative 
properties so the damage to the patient is usually permanent.  
 There is a substantial population in the Wachusett Unit that has several medical 
conditions that explicitly affect the central nervous system. These patients have 
conditions including encephalopathy, multiple sclerosis, cerebral palsy, and an anoxic 
brain injury, which resulted in a vegetative state. Seven patients in this Unit were 
categorized with these central nervous system conditions. 
 Encephalopathy is a disease of general brain dysfunction that can be caused by a 
variety of aggressors (“Encephalopathy”). The most common reason for encephalopathy 
is a viral or bacterial disease that attacks the brain and leaves it permanently 
compromised. Other forms of encephalopathy can be caused by metabolic dysfunction 
that prevents the removal of toxins from the body. This syndrome always results in some 
form of a permanently altered mental status, but can also include muscle loss, involuntary 
muscle movements, rapid eye movement, and seizures. Depending on the severity of their 
dysfunction, patients may or may not be able to talk, move, or live independently. The 
patients in the Wachusett Unit have unfortunately had the encephalopathy affect their 
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cognitive function in such a way that they cannot breathe without assistance. Two 
patients in the Unit have encephalopathy. 
 An additional two patients are affected by Multiple Sclerosis (MS). This is an 
autoimmune disease of the central nervous system. It attacks the myelin sheath around 
the neurons in the CNS, which physically propels the signals from the brain down 
through to the body. The degradation of this myelin sheath prevents the CNS from 
communicating with the body, which results in muscle loss and disability (Multiple 
Sclerosis Society). 
 Cerebral palsy is a neurological disorder that appears at birth or in childhood and 
affects the ability of the brain to control muscle movements (Cerebral Palsy Alliance). 
This disease is different from ALS or MS in that there is nothing wrong with the nerves 
or the muscles, but rather in the cerebellum of the brain. Cerebral palsy does not typically 
worsen exponentially but rather slowly gets worse with age, so patients with cerebral 
palsy can live a relatively long life. Only one patient in the facility has cerebral palsy. 
 The last two patients in this broad group are now in a vegetative state because of 
an anoxic brain injury. An anoxic brain injury is one that results in a cognitive deficit 
from a lack of oxygen, resulting in a vegetative state. Sometimes this can be the result of 
a prolonged seizure that shuts off oxygen flow to the brain, or complications from birth. 
The final category created included patients who do not seem to fall into one 
particular type of category of diseases or medical conditions. The patients have diseases 
that are extremely varied, such as COPD, obesity, lung cancer, muscular dystrophy, or 
polio. Only a couple of patients have these types of illnesses, and the medical prognosis 
is wildly different for each person. We placed 12 patients with various medical conditions 
into this category because unfortunately there is no real connective thread between these 
patients. 
4.1.3 Current State of Operations 
 After looking at the data we were able evaluate the current state of the Wachusett 
Unit. We first looked at the staffing levels for the different types of employees. We then 
looked at the current care process and response to medical complications. We then 
evaluated the current monitoring systems in place for tracking patient health. 
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Staffing Levels 
 The team worked with the Nursing Director to create a more in-depth 
understanding of the types of professionals that work within the Wachusett Unit. The 
group has collected the types and amount of professional staff on all of the shifts within 
the building. The team used this knowledge, as well as patient’s departure time from the 
facility, to explore possible correlations. It will be beneficial to Oriol to identify if any 
particular shift is facing more hospital admissions than others are. The different types of 
medical professionals, and the amount of each type per shift, are broken down in Table 6. 
 
Table 6: Staffing Levels 
Personnel Staffing Levels Per Shift 
0700-1500 1500-2300 2300-0700 
Program Manager 1 Charge Nurse 1 Charge Nurse 1 
Unit Manager 1 Licensed RN and LPN's 6 Licensed RN and LPN's 4 
On-Call MD for Unit 1 Certified Nursing Assist 6 Certified Nursing Assist 4 
Pulmonologist 1     
Respiratory Therapist 1     
Nurse Practitioner’s 3     
Licensed RN and LPN's 6     
Certified Nursing Assist 6     
 
 The Program and Unit Managers for the facility are administrators who oversee 
day-to-day operations of the Wachusett Unit. There are three medical directors for the 
facility: one for long-term care, one for short-term care, and one specifically for the 
Wachusett Unit. Each Medical Director is responsible for their own patients, and is 
available for evaluation of a patient if an issue arises with another doctor’s patient. In 
addition, Oriol Health Care has brought in several other advanced medical practitioners, 
such as a respiratory therapist, pulmonologist, and nurse practitioners (NP’s) in order to 
give more individualized care, in addition to the on-call Medical Doctors (MD’s).  
 A pulmonologist is a MD who specialized in internal medicine, followed by a 
fellowship specifically in pulmonology, who works at Oriol full time. A pulmonologist 
works to develop long-term health care plans with the patient’s other primary care 
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doctors, but exclusively for the patient’s respiratory problems. A pulmonologist 
consultant group comes in weekly to assess patient’s care plans, in addition to the 
pulmonologist who is employed full time. 
 A respiratory therapist is at the facility for the Wachusett Unit full time; this is a 
specialized health provider who passes a national board examination, and provides 
physical therapy under the supervision of a medical doctor. Nurse Practitioners, also 
known as advanced practice nurses, are the primary providers for the patients in Oriol. 
Often, all four of these providers work together as a team to develop long-term health 
management and goals for the patients of the Wachusett Unit. 
 The three Nurse Practitioners are in the facility five days a week for six to eight 
hours a day. A nurse practitioner (NP) is an advanced practice registered nurse (APRN) 
who has completed advanced coursework and clinical education beyond that required of 
the generalist registered nurse (RN) role. An RN, LPN, and CNA all have varying 
responsibilities and capabilities in the field of nursing. 
 
Care Process 
The current care process describes the transfer of patients in and out of the 
Wachusett Unit when health issues arise. The patient’s deviation from baseline will first 
be noticed by the nurses and then, depending on the urgency of the issue, the patient will 
be transferred to the emergency room immediately or the nurse will contact the on-call 
doctor for further evaluation. The MD will then order additional tests for the patient, then 
makes the decision to send the patient to the ER or keep them within the facility 
depending on the results and the interventions that Oriol is allowed to provide to 
remediate the health problem. The ambulance then transfers the patient to the Emergency 
Department. Depending on the type of insurance the patient has, a bed-hold may be put in 
place to reserve their spot in the Unit when they leave the facility. Once the patient is in 
the emergency room, he or she is either admitted for a several-day hospital stay, or sent 
back within 24 hours to Oriol’s care after an evaluation and establishment of a treatment 
plan. The process map is shown in Figure 2. 
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Figure 2: Current Care Process Map 
Current Ventilators and Monitors in Patient Room’s 
 Currently Oriol’s patients in the Wachusett Unit are connected to ventilators 
which assist in breathing for most of the day, depending on their breathing needs. Some 
patients are mobile and have ventilators that allow them to ambulate freely. Adversely, 
some patients are immobile and bed-ridden, and therefore are on more cumbersome 
ventilator machines. Patients’ vitals are monitored manually once a shift by a CNA, LPN, 
or RN, rather than being electronically monitored through the day by a monitoring 
machine or through the ventilator, such as a constant pulse oximeter or EKG machine.  
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4.1.4 Current Cost Structures 
Oriol Health Care provides top quality care to their patients. In the Wachusett 
Unit especially, this care requires around the clock service. The ventilator patients 
consume many resources and often their health deteriorates more quickly than the more 
usual nursing home patients. Because of this, the care given to them is very expensive. 
This section will define the cost structures used by Oriol. 
Just about every service to take care of their patients is covered by Oriol. 
Medicare pays Oriol $700/day for each patient it admits. This income is their main source 
of revenue. Treatments, medications and consumable supplies are all paid for with this 
income. Medicare pays for the first 100 days of payment, then MassHealth pays 
$600/day/patient. While staying in the Wachusett Unit, many costs arise including: 
oxygen, tube feeding, advanced staffing and consumable vent supplies. When a patient 
experiences respiratory distress or any other emergency, he or she is transported to the 
hospital. This transportation costs Oriol $500 each way. Medicare covers the trip to the 
hospital but not the return trip to Oriol. Mass Health (the Massachusetts MassHealth 
program) will cover transportation both to and from the hospital, as well as $2,000 worth 
of medications/month. Oriol absorbs any additional cost. If the trip to the ER extends to 
longer than one day, MassHealth will hold the patient’s spot at Oriol by paying $80 per 
day. This hold can last up to 20 days. If the patient has only Medicare, then he or she is 
immediately discharged from Oriol’s care when they do not return in the same day. Oriol 
does hold the bed for a reasonable amount of time without payment so the if the patient 
does not return, he or she will not be without a bed. 
Oriol has many monthly costs to care for ventilator patients. Figure 3 compares 
some of the monthly expenses for patients in the Wachusett Unit. Advanced staffing is 
the cost for the pulmonologist consultant group to come into the facility, combined with 
the cost of the medical director. Both of these employees also bill the patients’ insurance 
directly for visits so they are given base pay to be there. Nurse practitioners visit Oriol 4-
5 times a week with no cost to the facility, as the Nurse Practitioners bill the patient’s 
insurance directly. The emergency transport cost was calculated from the patient data. It 
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includes all transports from 2014 less the trips that were covered by insurance and scales 
it down to a monthly rate.  
 
Figure 3: Current Monthly Costs 
 
Figure 4 shows the costs that Oriol incurs while taking care of ventilator patients 
as well as transferring them to the hospital. The gray boxes represent the health care 
facilities and where the costs to Oriol arise. The red shapes emanating from the gray 
squares are costs to Oriol. The green shapes represent Oriol’s income and they are 
connected to the insurance (in blue) that pays for it. This gives a visual explanation of 
how bed holds work. Once a patient is housed in the hospital, Oriol does not receive their 
normal income of $700 per day. Instead, insurance pays $80 per day to hold the bed. 
Oriol incurs a plethora of costs and they can be a bit difficult to keep track of. This chart 
spells out who pays for which costs and where these costs come from.  
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Figure 4: Current Cost Flowchart 
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4.1.5 Current Inter-facility Communication Structures 
 There is a succinct difference between the care that a hospital can provide and the 
care a skilled nursing facility can provide, which is why patients are transferred out of the 
nursing facility during acute emergencies. Maintaining constant communication is 
important in following through the proper care plans set by each health provider. Because 
of this, examining the current state of inter-facility communication between Oriol and the 
admitting hospitals is imperative. 
 Currently, representatives from Oriol Health Care meet with representatives from 
St. Vincent’s Hospital to discuss “big picture” problems in the transfer of the medically 
complex patients and the policies by which they operate. For specific patients, case 
managers from Oriol meet with fellow case managers from St. Vincent’s hospital to 
discuss recurring problems or admissions. In addition, when a patient comes back into the 
facility from the hospital, the charge nurse from the discharging hospital and the Oriol 
case manager have a “warm-handover” in which the charge nurse gives all of the 
discharge information. To supplement this verbal exchange, the discharging nurse from 
the hospital will also send over a comprehensive report; a redacted version of this report 
for one patient can be seen in Appendix A. These reports are sent back with every patient 
from Oriol Health Care. 
 The shift nurses at Oriol also send an Interact Form with each patient during 
transfers (see Appendix B) which describes a wealth of information about the patient’s 
condition, including demographic information, medical diagnosis, and information 
pertaining to the acute episodic emergency which is sending them to the hospital. This 
appears to be the hospital’s source of information for the patient.
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4.2 Problem Analysis 
This section is dedicated to defining and analyzing root causes of the proposed 
problem. In Oriol’s case, the performance measure the team aimed to improve is the 
hospital admission and readmission rate. The procedures, technology and people were 
investigated to target the causes of the perceived increase in admissions. Below, in Figure 
5, is a fishbone diagram (also called a cause and effect diagram) displaying the stems for 
each potential root cause. Each stem has its own investigation to come to a conclusion 
about the root cause of the problem.  
 
 
Figure 5: Cause & Effect Diagram 
4.2.1 Policies and Procedures 
Oriol’s Board of Medical Directors has approved all policies for the standards and 
procedures of patient care. All policies and procedures for medical care and infection 
control either meet industry standards or surpass them. Therefore, the team decided it was 
outside the scope of the project to read and verify all of the Standard Operating 
Guidelines (SOG's) for patient care at the facility, since timely, extensive research into 
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industry standards would have to be done to evaluate and compare Oriol’s SOG’s to try 
to make recommendations. This effort would be a misplaced, as all of the guidelines have 
been verified by educated medical professionals who have determined that Oriol is 
surpassing expectations and no reasonable improvements could be made. As untrained 
students, the team does not have formal education and understanding of medical 
procedures, and would not be able to reasonably make recommendations in the patient 
care policies and procedures. Instead, the team decided to focus on other elements of the 
care process which may have a greater effect on reducing patient admissions. 
 
4.2.2 Hospital Facility Communication 
After analyzing Oriol’s current state, the team identified one area of improvement 
to be the paperwork tracking patient conditions and communication with the receiving 
facilities. There were several instances in which the limited information recorded in 
patient charts impeded the group’s ability to analyze some of the potential trends in 
admissions fully. For example, many patients had only pharmaceutical dosages entered, 
but did not always have the follow up treatment plans set forth by the hospitals in the 
documentation. In some cases, information regarding the care received in the hospital 
was sparsely communicated in the chart, so the actual diagnosis of the patient and 
ongoing treatment was unknown. In other records, the time of the patient's departure was 
not included, which impeded the group's ability to accurately track shifts with the highest 
admission rate. Sometimes, information regarding the patient's condition and 
interventions given before departure from Oriol was hard to locate in the notes. It is clear 
that information is being exchanged through the staff at Oriol and the receiving hospital, 
however, this information is not easily found in the software that Oriol uses. 
There also appeared to be limited communication between Oriol and other 
hospitals about the long-term needs of the patients in the Wachusett Unit, and the 
responsibilities and interventions being provided by Oriol. If the receiving hospital has a 
better understanding of the long-term problems being seen in the Oriol patients, treatment 
may be more succinct, reducing time in the hospital. Improvements within these two 
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aforementioned areas can aid in the care of patients at both facilities, potentially resulting 
in lower readmissions into the hospital.  
 
4.2.3 People  
People may play a role in the admission/readmission of patients to hospital, 
whether it is the employees or patient subtypes. Our group explored the professional care 
and staffing levels, and patient subtypes for possible root causes or areas of improvement.  
 
 Professional Care and Staffing Levels 
 The group wanted to examine whether there were any patterns in patient 
admissions that indicated higher hospitals trips during any shift. This might indicate that 
there is not enough staff present to monitor patients regularly to detect deviation from the 
baseline condition quickly enough to prevent a hospital admission. The team was unable 
to determine whether increased admissions occurred in any particular shift because the 
documentation in PointClickCare was not accurate for all admissions. For example, an 
entry tracking the admission of a patient may have been completed on the next shift, or in 
some cases, a specific time was not included. In addition to this, the current 
documentation being sent to the receiving hospital with each patient transfer is out of date 
and does not always completely encompass the unique and dynamic medical condition of 
each patient. Recommendations to improve communication about patient admissions are 
made in Section 8.2. The team focused on communication to supplement the 
documentation level, which can yield better documentation to support future analyses. 
Improvements and updates to current forms used by Oriol can be found in the 
appendices, and recommendations can be found in Section 8.2. 
 
Patient Subtype 
Looking at the number of hospital admissions grouped by patient subtype showed 
that there are some subpopulations that have slightly more admissions per number of 
patients. The data suggests that patients who have had a stroke, also known as a CVA, 
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have slightly higher admissions to the ER than other group. The larger group of patients 
who have been grouped in the miscellaneous category would innately have more 
admissions because they are not a homogeneous population. By using the data grouped 
by subpopulation, Oriol can target specific patient populations who tend to be more 
vulnerable and may need closer monitoring during a shift. 
   
4.2.4 Technology 
Our team researched new advances in technology that would help Oriol’s patient 
in the Wachusett Unit. Through research, our team learned about the implementation of a 
digital ICU in many hospitals. This concept would help the patients at Oriol, since 
monitoring of the vitals can spot a change in their condition at any moment. Through 
meetings with Oriol's CEO, our team learned that Oriol currently did not have a 
monitoring system for their patients. The digital eICU comes with a very large price tag, 
therefore our team wanted to research an affordable option. Our team broke down 
elements of the eICU concept to create our own variation.  
To accomplish this we investigated the types of technology that the digital eICU 
is using and tried to determine what Oriol’s patients could best benefit from. 
Investigating the types of monitors that the eICU was using was our first step. The 
monitors can vary depending on the patient’s needs, therefore the types of monitoring 
systems that Oriol would need could be all the same. The monitors of interest would be 
those that could keep track of the patients breathing. Since there were previously no 
monitoring systems, the patients could benefit from any system that would alert a nurse 
about a change in condition. By contacting different providers of these monitors, we were 
able to learn the types of monitors that would work well for patients in the Wachusett 
Unit. Our team also wanted to consider the patient’s lifestyle within the facility and try to 
incorporate monitors that can keep the patients mobile. The team created a list of 
important measurements that would aid in the care of the patients so when looking for 
possible monitors we knew what features would be considered for our decision.  We 
created a table of the basic measurements taken to monitor patients (Table 7) and then 
advanced measurements that would focus on the respiratory system (Table 8).  
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Table 7: Basic Monitor Features 
CO2 
Will measure the oxygen in the blood, would give nurses idea of how well 
the patients oxygen is flowing. 
SP02 
Will measure the oxygen in the blood, would give nurses idea of how well 
the patients oxygen is flowing. 
ECG/EKG  Measures heart rhythms, allows nurses to notice changes in condition. 
Blood 
Pressure 
If not around baseline nurse can note issues with patient. 
 (Singer, 2009) 
Table 8: Advanced Monitor Features 
Tidal Volume 
 Tidal Volume is the amount of air inhaled and exhaled, help 
nurses notice change in condition if this changes.  
Minute Volume  Measures the volume of gas inhaled and exhaled per minute. 
Positive End 
expiratory pressure 
(PEEP) 
 Improves oxygenation, and increases ventilation. 
Peak inspiratory 
(PIP) 
Measuring the PIP will help identify if there is an air leak in the 
ventilator. 
Dynamic 
Compliance 
Compliance will measure the change in volume in the respiratory 
system, should maintain a certain level for proper ventilation.  
Airway Resistance 
 The increase of airway resistance can suggest kinking or a block 
in the endotracheal tube.  
 (Singer, 2009) 
 
39 
 
Our next step was to show how we could integrate the technology and the 
processes that would change with the new design. The integration of the new technology 
would change the care process for the nurses as well as the methods of communication. 
Our team designed process maps and carefully planned how the new technology would 
change their routines. Our team met at the facility to document the layout of patient 
rooms. The team used Microsoft Visio to create blueprints of the rooms. 
4.3 Summary 
As the team brainstormed ways to decrease the admission rates from the 
Wachusett Unit, one potential opportunity was preventative care at Oriol. The team 
theorized that if more measures could be taken by the staff in Oriol to prevent emergency 
transfers, the facility (and patients) would be less susceptible to them. In addition, the 
group believed that a more advanced monitoring system needed to be in place for the 
patients in the Wachusett Unit, and strived to find a solution which allowed for patient’s 
decreasing health to be noticed sooner, which may allow for more in-house interventions 
faster. This, among evaluation the facility’s care practices, could reduce admissions into 
the Emergency Department. 
Another problem that could be contributing to the increased rate of admission is 
the communication between the hospital and Oriol. During data extraction, the team 
noticed that frequently, some progress or hospital notes were not included in a patient's 
record. A solution was needed for this inconsistency.  
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5.0 Future State 
To develop the future state, the team recommended solutions to optimize the care 
process and operations in the facility. Implementing these suggestions will create a more 
complete treatment and monitoring environment that will potentially reduce the 
frequency of admissions to the hospital from the Wachusett Unit.  
5.1 Adapted Electronic Intensive Care Unit (eICU) 
To more quickly identify changes in patients’ conditions, the team recommends 
installing up to date monitors such as those used with eICU systems and connecting them 
to the patients in the Wachusett Unit. We would like the monitors to alert the on-call 
professionals when there is a change in the patient’s vitals. We recommend that two-way 
calls and video chat capabilities be installed so the patient can talk to his or her doctors as 
well. The new design would allow the nurses to monitor all patients and react more 
quickly to changes in conditions. The monitors provide data that together with the nurse 
may provide the patient with even better quality care.  
Monitors 
The digital eICU alternative the team created would start with the monitoring 
systems that would be connected to each patient. The team compared several monitors 
keeping cost, functionality, and mobility in mind. One monitor in particular seemed to be 
a good fit for Oriol's patients. The monitor was created by Philips Corporation and is 
called the SureSign VM1 monitoring system, as seen in Figure 6. 
 
Figure 6: SureSign VM1 Monitor (Source: Phillips) 
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These monitors would be connected to the patients to give a consistent read of the 
patient’s SpO2 and CO2 measurements and trending data. This monitor is small and has 
the capability to be portable. This type of monitoring system would works well for the 
Oriol patients who are able to maintain an active lifestyle within the facility. For the 
monitoring system to become portable, it would have to be placed on a cart for the 
patients to move with them. The monitors have audible and visual alarms. These types of 
monitors will allow the nurses to continue their work and to be notified if any change in 
the patient’s condition occurs. The monitor’s information can be automatically 
downloaded into the patients’ records, the system offers privacy with the bar code 
scanner, where the nurse would scan a patient's ID bracelet to ensure they are a match.  
Oriol's new care process would not undergo a drastic change; the main change 
would be the way nurses are noting health issues in the patients. In the beginning of the 
process, the nurse can notice health issues from the same regular rounds they make or 
from the monitoring system. The monitors may catch the change in the condition more 
quickly allowing the nurse and on call physician more time to treat the patient in the 
facility. When the nurses do rounds on their shifts, they currently take all the vitals. With 
this monitor, they can automatically download the data from the monitor. The nurse can 
then enter other notes into the patient’s records or any additional measurements. The 
monitoring data can all be downloaded on the current computers that nurses use to take 
their current notes, so there will not be a need for further investment. Once the monitors 
notice a change in the patient’s condition the nurse can treat the patient or contact the on- 
call physician, through telephone or through further investments in two-way video 
systems. The video call technology is present within many digital eICU's and allows the 
doctor to have a more personal experience with the patient. The two way video calls 
would be made with the nurses’ computers from their stations. The nurse’s stations are 
mobile so they can be brought close to the patient’s bedside. The computers are already 
accessible to the nurses so the two-way call option would not require any further costs for 
hardware. The physicians would be able to use personal computer devices since the 
software is kept secure. Companies like SecureVideo offer networking plans for the 
communication between doctors and patients. The software is used to allow the doctor to 
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access the patient’s data. SecureVideo offers multiple plans that allow video conferencing 
and other features. The program is HIPPA compliant, so nurses can trust the security of 
the software. Once the nurse has contacted the physician, the physician can make 
appropriate recommendations for the patient. With the monitoring system, a change in 
condition may be caught more quickly, leaving time for in house treatment options. The 
new process map is shown in Figure 7. Figure 8 shows the steps for dealing with medical 
problems. 
 
Figure 7: Proposed Care Process Map 
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Figure 8: Recommended Care Process 
 
The team wanted to ensure that the suggested monitoring equipment would fit 
into the patient’s rooms, therefore created a depiction of their bedroom to show where the 
monitors can go. Figure 9 shows the average bedroom of a ventilator patient, the 
suggested monitors are small enough to fit on the bedside table to the left of the patient’s 
bed. The monitor would sit below all the necessary ventilator equipment.  
Implementing such a process should start with the introduction to the staff. The feedback 
from nurses and physicians can help understand how their roles will be affected. The 
feedback can also offer better suggestions for the process, since the nurses and physicians 
best understand the process.  
Nurses may be resistant to change and feel as though it will be taking away from 
their jobs, but the nurses should be made aware that staffing levels will not change and 
this monitoring will serve as an extra pair of eyes and ears.  
 
44 
 
 
Figure 9: Current Room Layout 
 
Expense 
The Sure Sign VM1 monitor is one of the more affordable options for patient 
monitoring. The monitor will cost Oriol an upfront fee for the technology, but since the 
monitors are connected to employees already employed by Oriol, they will not need to 
pay for any additional employees to monitor the patients. The Sure Sign Vm1 monitor 
has an estimated cost of $6,000 per unit. Other costs would include that of the assistance 
cart if needed or preferred by patient. Other costs of the system would include the costs 
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of the software used. The software associated with the company our team looked into did 
not include the use of contracts and billed monthly. The software also varied with 
different plans, offering many affordable options.   
The training for the new processes would be another potential cost; this could be 
relatively low depending on how training was completed. Training for the use of 
monitors can be a service provided by the Philips Corporation or Oriol may decide to 
train their employees using an experienced nurse, which may be a less expensive option. 
The software provider can provide the training on the calling system.  
The benefits from the system are designed to outweigh the costs. The monitoring 
of patients via eICU technologies has been recognized for reducing readmissions into the 
hospital and saving lives. This will help save money on transportation costs, the potential 
cost of losing a patient from Oriol’s care, as well as hopefully saving lives. It is hard to 
estimate the exact number of patient’s lives the machine could save since nurses now 
consistently check on the patients. To accurately estimate if the systems improves cost, 
data on the amount of times the change in condition was recognized by a nurse or 
monitor should be tracked, then the potential costs of an ambulance transfer can be 
computed if in fact such transfers were avoided.  
 
 
Alternative Design Options: 
Together our team researched many monitoring systems and considered several 
options for Oriol's facility. One design option we condisered included the use of a more 
expensive monitoring option. The IntelliVue MX40 wearable patient monitor was a good 
monitor of choice for the patients of Oriol. This type of monitor is a wearable portable 
monitoring system that would allow the patients of Oriol to be active within the facility 
and still enjoy their daily activities. This monitoring system would keep track of the 
patients ECG, SpO2, and blood pressure. This monitor would be easier for the patients to 
wear around the facility since they are small enough to wear around their necks. The 
device takes non-invasive blood pressure and pulse oximetry, so the patients are free 
from additional cables. The process for this design would work the same as the other 
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monitoring system we suggested. These monitors would be more expensive and a system 
wide installation would cost an estimated $200,000, which would be a one-time fee.  
                                                                                                                                 
5.2 Improving the Interfacility Communication Structure 
The ideal communication structure, both within the facility and externally to other 
facilities, would be one where doctors can correctly identify the patients’ care needs from 
the information Oriol provides. Information provided to the hospital should be clear, 
succinct, and meaningful. Improving the documentation that Oriol provides during the 
hospital transfers for each patient would support this communication. 
In order to increase the accuracy and reliability of the patient information, steps 
need to be taken to ensure that the flow and depth of communication remains consistent 
even during emergencies out of Oriol’s Wachusett Unit. When a patient’s medical 
condition deviates from baseline negatively and quickly, the staff at Oriol may not have 
much time to gather all of the information necessary to explain the complicated medical 
diagnoses of the patient to the hospital. Therefore, to improve the communication 
between facilities about the patient's condition (both long-term problems and acute 
episodes) the team suggests that the facility create an in-house form with only the 
information they need to share about their patients. The current Interact forms being used 
have information that is not necessarily relevant to the patients in Oriol, nor does it 
include some information pertinent to the nature of the Wachusett Unit. In addition, the 
team suggests pre-populating these forms in each patient room, so less time is spent in 
emergencies trying to fill out these forms.  
A sample of new forms that could be used are found in Appendix C. These 
samples are from Interact, a quality improvement program started by the Centers for 
Medicare and Medicaid Services, which attempts to reduce acute care transfers out of 
nursing homes. The updated forms found in the Appendix are the 2014 version of the 
original forms implemented within the program. The new forms are more clear and easier 
to understand while minimizing the time spent reading it. Version 4.0 Tools have been 
improved based on ongoing user feedback, and to facilitate incorporation into electronic 
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health records and other forms of health information technology. The forms have been 
substantially revised to make it a more comprehensive and user-friendly evaluation.  The 
criteria for notifying the clinician have been made more consistent between the different 
forms. In addition, a “stop and watch” early warning tool has been added to facilitate its 
use in routine monitoring of high-risk residents by adding a checkbox for "no change".  
The team would also like to see more Quality Assurance (QA) in the Wachusett 
Unit in regards to their documentation. The best way to go about this would perhaps be to 
place one lead medical professional, such as the Director of Nursing, or the nurse in 
charge of training, in charge of QA; this entails reviewing the medical charts for patients 
who have been transferred out of the hospital each day, and confirming that all 
information in the "warm hand-over" from nurse to nurse is also documented, or better 
yet, directly scanned into the PointClickCare system. This would ensure that charts are 
completed, edited, and signed in no more than 24 hours. A more extensive QA process 
would results in an increase in the detail and completeness of documentation. This will 
allow the facility to more accurately track their admissions in the future to identify any 
problems in follow up care. The team also thinks that an updated or more intensive 
training procedure on documentation would be beneficial to employees, and perhaps 
would help prevent the limited documentation the team observed related to hospital 
transfers. In addition, more of a focus on documentation from directives issued by the 
leaders of the facility, or an extra half hour allotted at the end of each shift solely for 
documentation purposes would improve the wealth of information in the medical records. 
Finally, it is recommended that representatives from Oriol Health Care meet with 
representatives from the UMass Hospital System in addition to continuing to meet with 
representatives from St. Vincent. Although the nurses from each facility exchange 
information during discharge, representatives that coordinate larger programs and goals 
for each facility should discuss how they can both improve care. Oriol should articulate 
the needs of the patients in Wachusett Unit, so the hospital understands the unique 
population served and risk factors associated with these patients. 
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5.3 Policy Change 
To further decrease the number of patient admissions into the hospital, after 
pursuing the recommendations in Section 5.1 and 5.2, Oriol can explore giving more 
medical interventions to patients at the Oriol facility, which are comparable to those 
given in a hospital. Although Oriol is a skilled nursing facility and therefore limited in its 
ability to intervene during acute episodes of medical distress, Oriol could push for policy 
and procedural change that allow some treatments to be within their scope of practice.  
Oriol's Skilled Nursing facility is considered the patients home, and provides all 
patients around the clock care related to their respiratory deficiencies. Traditional skilled 
facilities are not meant to provide patients further medical interventions or provide in 
house testing, but Oriol is a unique bridge between home, nursing facility, and treatment 
center. The term skilled nursing facility has been traditionally seen as a long-term home, 
even if the professionals within the facility are qualified to provide more care. In this 
case, the professionals affiliated with Oriol should push to use their breadth of knowledge 
to provide scans or x-rays, EKG’s, and a wider range of testing abilities, which are 
currently limited to the hospital, in order to have some of the comparable diagnostic 
abilities.  
However, different insurance plans may or may not cover the types of 
interventions that Oriol would want to provide to reduce admissions. To expand its 
treatment to patients, Oriol would need to lobby for a significant policy change to both 
the restrictions on their scope of practice and the insurance coverage of treatments within 
the facility. 
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6.0 Conclusions and Recommendations 
The goal of the MQP was to research hospital admissions from Oriol’s Wachusett 
Unit and recommend ways to track and reduce them. The WPI MQP team worked 
alongside Oriol’s Skilled Nursing facility to evaluate the rate of admissions and 
readmissions. This began with extracting the medical data for demographic information 
and medical diagnoses. This data was viewed in various ways, including by 
subpopulation according to diagnoses and by year and quarter to determine if there was 
an increase over time. The analysis determined that there was a 30% increase of 
admissions per year from 2013 to 2014. In addition, patients who had a CVA, or a stroke, 
were admitted to the hospital at a slightly higher rate than other groups. While examining 
this data, the team found that more thorough documentation of any hospital admissions in 
the Point Click Care Electronic Medical Record system would be valuable. Although a 
great amount of information is relayed from the nurse of the discharging hospital to the 
nurse in Oriol Health Care in charge of the patient, not all of this information was getting 
recorded. Documentation improvements, and developing more of a relationship with the 
other hospitals to foster communication and discuss long-term goals, were determined to 
be two areas of improvement. Improvement of the documentation could aid in further 
improvements later down the road, as more data will be available to researchers. 
Improving communication will help with the care of the patients and keep nurses and 
doctors on the same page with care routines, this can potentially keep patients out of the 
hospital and shorter stays in the hospital.  
From here, the team investigated preventative care strategies at Oriol. The 
standard operating procedures were assumed satisfactory given that a board of qualified 
medical directors approved them. However, while investigating the care process, the team 
noted that patient status was not monitored electronically. Patient vitals were taken once a 
shift by a CNA or a Nurse, but patients did not consistently have an electronic monitoring 
system, which tracked vital signs and other important information over time, and alerted 
the staff when there was a deviation. The team determined this to be an area of 
improvement with significant potential to reduce hospital admissions. If an electronic 
monitoring solution was implemented, Oriol could expect to see a reduction in the 
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amount of hospital days their patients experience. This would result from earlier 
recognition of problems and better knowledge of conditions and treatment in an 
emergency situation. 
Using the data and information about Oriol's current state of operations, the team 
analyzed potential causes of readmission; for example, some subpopulations of the 
patient body are suffering from the lasting effects of CVA’s were found to be admitted to 
the hospital slightly more often. In addition, Oriol does not monitor patients' vital signs 
electronically, so a patient's health can deteriorate until the next checkup by the nurse. 
Documentation and interfacility communication also needed significant improvement. 
Our recommendations include adding electronic monitoring to the Wachusett Unit, with 
potential external monitoring, and improving communication with hospitals. 
Improvements in these areas will help address health issues before a hospital visit is 
required in some cases and save resources. 
 
6.1 Recommendations  
The proposed monitoring system and additional documentation proposed by the 
team create a plan for a future state; the team has several recommendations for next steps 
that Oriol, or a future project group, could take to implement these suggestions and to 
examine the effect on hospital admissions. We suggest that a target goal be created and 
measured over time. For this to be effective, one cause should be isolated, a potential 
solution implemented, and studied over a given amount of time. For example, a group 
may study if intervening earlier in acute episodes by using monitoring machines reduces 
transfers out of Oriol and the potential impact on patient care and costs.  In order for this 
to be accurately measured, more concrete cost data is needed to evaluate savings to Oriol 
by reducing admission by the target goal. 
Our project can be further expanded in terms of policy changes as well.  The team 
focused on the policies that surrounded the medical interventions of ventilator patients 
within the facility. Another group can further research as to why such policies exist and 
how they can be changed. Further research in this area can expand the care given at 
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skilled nursing facilities and reduce the transition of patients from different locations. The 
reduction in transfers can lead to better care for the patients, since they will remain under 
consistent care, as well as lift cost burdens for the patient’s insurance. When another team 
looks further into these policies they will need to understand the Medicare and 
MassHealth programs, as well as the care restrictions of skilled nursing facilities. Our 
proposed changes would help monitor the patient’s health and catch any changes in their 
condition, although if our monitoring system catches a condition and the patient still 
needs the care provided by the hospital then Oriol will still need to transfer the patient. If 
Oriol is able to expand the medical interventions they provide, then the patient can be 
given the care in one place. For more capabilities, policies will need to change and Oriol 
may need to buy more equipment to aid in the care.  
 
6.2 Engineering Design Reflection for IE 
The engineering design process requires a team to identify and define a problem, 
then through research and analysis, design implementable solutions. After the solutions 
are formed, they are evaluated to see if they are solving the original objective, or an 
iteration of that objective. A good process should also evaluate the appropriateness and 
effectiveness of the solutions (Reymen, 2002). This project started with a general 
problem of increased patient admissions to the hospital. By using the A3 process, the 
team collected and analyzed data, then used the findings from the data along with 
research to create alternatives for the facility, which may reduce admissions. The team 
wanted to consider cost, functionality, and feasibility when creating recommendations so 
Oriol could create different types of recommendations that could be implemented easily.   
 This project created an improved communication system to work within Oriol to 
provide the best care and to increase what is known about those patients. This alternative 
does not necessarily solve the original problem of decreasing admissions but it will raise 
the awareness of nurses about what has happened to their patients in the hospital. By 
implementing quality assurance measures, the facility can prioritize what information is 
sent along with a patient to the hospital as well as what information is documented on the 
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patient’s return. This would aid in the care given at Oriol and possibly that given at the 
hospital as well. 
The other alternative set forth by this paper is to implement a modified eICU. 
This solution directly addresses the original project objective. Improving the monitoring 
of patients’ conditions could prevent some admissions or identify new problems earlier. 
If policy could be altered, this system would be satisfactory as well as efficient. One 
drawback to the solution would be the cost to install and operate the unit. If Oriol could 
make use of another call center, the option would be much more appropriate and 
affordable.  
 
6.3 Lifelong Learning                                                                                                                                                                                                                                                                                
The project gave the team an opportunity to work on a real problem in industry. 
To accomplish this project, our team used the necessary communication skills, problem 
solving skills, teamwork, basic business understanding, and the application of our 
curriculum to create solutions for Oriol.  
Our team has a group of three industrial engineers who applied their knowledge 
of lean systems and process improvement to healthcare. When working on the project the 
team assessed the demands of the task, evaluated our own knowledge and then created a 
plan. The application of lean systems is not addressed within the curriculum, therefore 
the project also became a learning experience. The team applied and enhanced their 
knowledge of A3 problem solving technique to go through the process.  
All team members learned how health care policy plays an active role in process 
improvement, along with learning about processes and new technologies. The healthcare 
system is always changing and is now being transformed with the advances in 
technology; this demanded that our team learn the specifics of health care policies, 
procedures, and technologies.  
Within the classroom, problem-solving skills are taught, but seldom can be 
applied in industry before graduation. In this project, our team learned how to understand 
the complicated process of a business to gain information about its intricacies and to 
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recommend solutions. The team also learned how to work with professionals from 
different disciplines, which were not familiar to us. In addition, the team learned how to 
adjust to others’ working styles as a group to unite over a common goal and to execute a 
plan for effective results.  
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Appendix B: Current Interact Transfer Form 
 
 
65 
 
 
66 
 
 
 
 
 
67 
 
Appendix C: Updated Interact Transfer Form 
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